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157] ABSTRACT

An object of the present invention is to provide a termi-
nal crimping machine which assures that undesirable
bending of a cable caused due to the fact that a terminal
firmly fitted into a crimper is raised up together with
the crimper after the time of terminal crimping is re-
duced as far as possible. A terminal crimping machine
includes a crimper 3, an anvil 4 located opposite to the
crimper 1, and a stopper 13 composed of a terminal
disconnecting piece 14 and an arm piece 15, and the arm
piece 19 is turnably disposed on a guide frame 11 of the
ram 2 to turn about a pin 12. A tension spring 20 is
bridged between the arm piece 15 and a spring fixing
piece 19. As the ram 2 is lowered, it comes in slidable
contact with the arm piece 15 so as to allow the arm
piece 15 assume an upright attitude. At this time, the
terminal disconnecting piece 14 is located at the termi-
nal disconnecting position higher than the anvil 4 by a
predetermined distance. When the crimper 3 is raised
up in excess of the terminal disconnecting position, the
arm piece 14 is disengaged from the ram 2, causing the
stopper 13 to be turned to the crimper 3 side by the
resilient power of the tension spring 20, When the ram
2 reaches an upper dead point, an outer edge portion 16
of the stopper 13 is located 1nside of the lower end of the
crimper 3.

6 Claims, 8 Drawing Sheets
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1
TERMINAL CRIMPING MACHINE

BACKGROUND OF THE INVENTION

- The present invention relates generally to a terminal
crimping machine for producing a cable integrated with
a terminal to serve as a wire harness or the like. More
particularly, the present invention relates to a terminal
crimping machine of the foregoing type wherein the
extent of bending of the cable after completion of a
crimping operation is reduced as far as possible.

In FIG. 7 and FIG. 8, reference numeral 1 designates
a conventional terminal crimping machine. This con-
ventional terminal crimping machine 1 includes a ram 2,
a crimper 3 adapted to be raised up and lowered to-
gether with the ram 2 fixedly secured to the crimper 2,
an anvil 4 located opposite to the crimper 3, an anvil
stand S, a stationary terminal releasing stopper 6, and a
terminal correcting guide 7. _

To crimp a cable 9 with a terminal 10, first, the cable
9 is firmly held by a clamp 8 in the clamped state. While
the foregoing state 1s maintained, the terminal 10 is then
placed on the anvil 4 between the crimper 3 and the
anvil 4, and subsequently, as shown in FIG. 9(A) and
FIG. 9(B), the ram 2 i1s lowered until the cable 9 is
crimped with the terminal 10 between the crimper 3 and
the anvil 4 in the clamped state (the lowering of the ram
2 may be accompanied by raising-up of the anvil 4).
When the terminal 10 assumes an inclined attitude rela-
tive to the cable 9, the inclined state of the terminal 10
is corrected so as to allow the terminal 10 to linearly
extend in the horizontal direction by depressing an
electrical contact portion 10a of the terminal 10 with
the terminal correcting guide 7 directly before the cable
- 91s crimped by the crimper 3.

After completion of the crimping operation, a cable
connecting portion 100 of the terminal 10 is forcibly
fitted into a recess portion 3z of the crimper 3 serving as
a crimping surface. As shown in FIG. 10(A) and FIG.
10(B), as the terminal 10 is raised up together with the
crimper 3, it collides against the stopper 6, causing the
terminal 3 to be squeezed out of the recess portion 3a of
the crimper 3 at the collision position.

As shown in FIG. 10(A), when the terminal 10 is
raised up while it is seized by the crimper 3, bending M
occurs with the cable 9. Subsequently, when the cable 9
is disengaged from the crimper 3 due to collision of the
cable 9 against the stopper 6, it 1s reversely bent by the
reactive power induced by the foregoing collision.
Thus, there arises an occaston that the electrical contact
portion 10a of the terminal 10 at the foremost end part
of the latter is offset from the stopper 6 in the leftward
direction or in the rightward direction as represented by
phantom lines in FIG. 10(B). In the case that the electri-
cal contact portion 10z of the terminal 10 is offset on the
opposite side (1.e., on the right-hand side as represented
by R in the drawing) relative to the conveyance direc-
tion P of the clamp 8, any significant problem does not
appear. On the contrary, in the case that it is offset on
the left-hand side L, i.e., in the same direction as the
conveyance direction P of the clamp 8, it interferes with
the clamp 8 again as the latter is intermittently dis-
placed, causing the cable 9 to be bent by a larger angle
of @ in the rightward direction as shown in FIG. 11.
Thus, this bending M’ overlaps the bending M (as
shown in FIG. 10(A)), whereby the cable 9 and the

2

terminal 10 are bent in the slantwise upward direction

reverse to the conveyance direction P of the clamp 8.
In the case that a terminal pass checker (not shown) is

disposed at a predetermined position in the vicinity of

5 the terminal crimping machine 1 in order to determine
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whether the cable 9 is correctly crimped in the terminal
10 by the crimper 3 or not, the terminal 10 interferes
with the checker due to the bending represented by M
and M’ before it reaches the predetermined detecting
position. Thus, the terminal 10 is additionally bent with-
out any possibility of checking the correctly crimped
state of the cable 9.

SUMMARY OF THE INVENTION

The present invention has been made in consideration
of the aforementioned background and its object resides
in providing a terminal crimping machine of the forego-
ing type which assures that a terminal and a cable are
few bent after completion of a crimping operation with-
out any possibility that the terminal interferes with a
stopper during conveyance of the cable together with
the terminal, and moreover, subsequent treatments such
as checking of the correctly crimped cable, fitting of the
cable mnto a case and so on can smoothly be achieved.

To accomplish the above object, the present inven-
tion provides a terminal crimping machine including a
crimper vertically slidably fitted to a ram, an anvil Jo-
cated opposite to the ram, and a stopper adapted to
come in contact with a cable to crimp the cable with the
crimper 1n a terminal at the lower dead point of the ram
while holding the cable between the crimper and the
anvil, the stopper serving to disconnect the cable away
from the crimper as the cable firmly fitted into the
crimper and seized by the same is raised up, wherein the
terminal crimping machine is characterized in that the
stopper includes a terminal disconnecting piece and an
arm piece for supporting the latter, the arm piece is
turnably disposed on one of a pair of guide frames each
serving to properly guide slidable raising/lowering of
the ram, and moreover, biasing means for normally
biasing the stopper to the crimper side is disposed on the
stopper, that when the ram is lowered from the upper
dead point to reach the lower dead point, the ram is
slidably engaged with the arm piece of the stopper so as
to allow the arm piece to assume an upright attitude,
that while the ram is held at the lower dead point, the
terminal disconnecting piece is located at the terminal
disconnecting position higher than a crimping surface
of the crimper by a predetermined distance, that when
the crimping surface of the crimper is displaced to the
position higher than the terminal disconnecting posi-
tion, the arm piece is disengaged from the arm, causing
the arm piece to be turned to the crimper side by the
resilient power of the biasing means so as to assume an
inclined attitude, and that when the ram reaches the
upper dead point, an outer edge portion of the stopper
1s located inside of the lower end of the crimper.

When the crimper is raised up to reach the terminal
disconnecting position higher than the crimping posi-
tion by a predetermined distance while the terminal is
firmly fitted into the crimper and seized by the same
after completion of a crimping operation, the terminal
collides against the terminal disconnecting piece of the
stopper, causing the crimper to be disengaged from the
terminal. This mode of operation is coincident with that
of the conventional terminal crimping machine. Ac-
cording to the present invention, however, the stopper
1s turned to the crimper side by the resilient power of
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the biasing means after the crimper reaches the upper
dead point from the position slightly higher than the
terminal disconnecting position, and while the crimper
is held at the upper dead point, the outer edge portion of
the stopper is retracted inside of the lower end of the
crimper. Thus, any obstacle such as a conventional
stationary stopper or the like is not present between the
anvil and the stamper.

Thus, after completion of the crimping operation, the
cable integrated with the terminal is conveyed between
the anvil and the crimper without any interference with
the stopper, whereby undesirable bending of the cable
can be minimized, and moreover, any subsequent treat-
ment can easily be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a terminal crimping machine
constructed according to an embodiment of the present
invention, particularly showing essential components
constituting the terminal crimping machine.

FIG. 2 is a front view of the terminal crimping ma-
chine shown in FIG. 1, particularly showing the ar-
rangement of a crimper and an anvil.

FIG. 3(A) is a fragmentary side view of the terminal
crimping machine shown in FIG. 1 at the time of termi-
nal crimping, and FIG. 3(B) is a front view of the termi-
nal crimping machine shown in FIG. 3(B).

FIG. 4(A) 1s a fragmentary side view of the terminal
crimping machine when a crimper is raised up from a
terminal crimping position by a predetermined length
hi, and FIG. 4B) is a front view of the terminal crimp-
ing machine shown in FIG. 4(A).

FIG. 5(A) 1s an illustrative view which shows that
the crimper is raised up to reach the upper dead point,
and FIG. 5(B) is a front view of the terminal crimping
machine shown in FIG. 5(A).

FIG. 6 is a front view of a terminal crimping machine
constructed according to another embodiment of the
present invention, particularly showing the arrange-
ment of a crimper and an anvil.

FIG. 7 1s a side view of a conventional terminal
crimping machine, particularly showing essential com-
ponents constituting the conventional terminal crimp-
ing machine.

FIG. 8 is a front view of the conventional terminal
crimping machine shown in FIG. 7.

FIG. 9(A) is a side view of the conventional terminal
crimping machine shown in FIG. 8 at the time of termi-
nal crimping, and FIG. 9(B) is a front view of the con-
ventional terminal crimping machine shown in FIG.
9(A).

FIG. 10(A) is a side view of the conventional termi-
nal crimping machine, particularly showing the opera-
tive state that a terminal fitted into a crimper and raised
up together with the crimper is disconnected from the
crimper by a stopper, and FIG. 1(B) is a fragmentary
front view of the conventional terminal crimping ma-

chine.
FIG. 11 is an illustrative view which schematically

shows that a cable integrated with a terminal is undesir-
ably bent in the rightward direction.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

 The present invention will now be described in detail

hereinafter with reference to the accompanying draw-
ings which 1llustrate a few preferred embodiments

thereof,
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FIG. 1 is a side view of a terminal crimping machine
constructed according to an embodiment of the present
invention, particularly showing essential components
constituting the terminal crimping machine, and FIG. 2
is a fragmentary front view of the terminal crimping
machine shown in FIG. 1. Incidentally, same compo-
nents as those constituting the conventional terminal
crimping machine described above with reference to
FIG. 7 to FIG. 11 are represented by same reference
numerals.

Referring to FIG. 1 and FIG. 2, a terminal crimping
machine 1’ includes a pair of guide frames 11 and 11’
arranged on the opposite sides of a ram 2 for properly
guiding slidable raising/lowering of the ram 2, and a
stopper 13 is pivotably disposed on one of the stoppers
11 and 11, 1.e., the left-hand stopper 11 to pivot about a
pin 12. The stopper 13 is designed in the form of a L-
shaped link composed of a terminal disconnecting piece
14 and an arm piece 15 for holding the latter, and the
upper end part of the arm piece 15 is pivotably sup-
ported by the pin 12. An outer edge portion 16 of the
stopper 13 having the arm piece 15 and the terminal
disconnecting piece 14 intersecting each other is ta-
pered (or exhibits an arc-shaped contour).

A spring fixing piece 19 is secured to the guide frame
11 by tightening a bolt 18, and a tension spring 20 serv-
ing as biasing means for biasing the stopper 13 to the
crimper 13 side is bridged between the spring fixing
piece 19 and a left-hand shoulder portion of the arm
piece 15.

Thus, the stopper 13 is normally biased by the resil-
ient power of the tension spring 20 in such a manner as
to pivot the stopper 13 about the pin 12 in the anticlock-
wise direction. With this construction, when the ram 22
i1s raised up to assume an upper dead position while it is
disengaged from the stopper 13, the arm piece 15 as-
sumes an inclined attitude and the outer edge portion 16
of the arm piece 15 is located inside of a lower end 3b of
the clipper 3. On the contrary, when the ram 2 is low-
ered to come in slidable contact with an inner edge
portion 154 of the arm piece 5 so that the arm piece 15
exhibits an upright attitude as represented by phantom
lines, a lower end surface 14¢ of the terminal discon-
necting piece 14 is located at the position directly above
the anvil 4 (or a terminal 10), i.e., at the terminal discon-
necting position.

Next, a terminal crimping operation and an operation
of the stopper 13 will be described below.

Referring to FIG. 1 and FIG. 2, while a cable 9 is
held by a clamp 8 in the clamped state, a terminal 10 is
supplied to the space between the crimper 3 and the
anvil 4 with the ram 2 located at the upper dead point.
This state i1s coincident with that of the conventional
terminal crimping machine with the exception that the
stopper 13 assumes an inclined attitude by the resilient
power of the tension spring 20, and moreover, the outer
edge portion 16 of the stopper 13 is located inside of the
lower end 3a of the crimper 3.

Subsequently, as shown in FIG. 3(A) and FIG. 3(B),
as the crimper 3 is lowered, an electrical connecting
portion 105 of the terminal 10 is compressed between
the crimper 3 and the anvil 4, whereby the cable 9 is
firmly crimped by the crimper 3 in the terminal 10.

When a taper portion 2a of the ram 2 at the lower end
part of the latter comes in contact with an inner edge
portion 15a of the arm piece 15 during the lowering
movement of the crimper 3, i.e., the ram 2, the arm

- piece 135 of the stopper 13 held in the inclined state is
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caused to turn about the pin 12 in the clockwise direc-
tion, and thereafter, a side edge portion 26 of the ram 2
comes in slidable contact with the inner edge portion
15a of the arm piece 15, causing the arm piece 15 to
assume an upright attitude. While the arm piece 15
assumes the upright attitude, a lower end surface 14q of
the terminal disconnecting piece 14 is located at the
terminal disconnecting position directly above the anvil
4 (or the crimping surface of the crimper 3) with a
predetermined height hj kept therebetween. This up-
right attitude is maintained until the ram 2 reaches the
lower dead point, i.e., until the crimper 3 reach the
crimping position. In the drawings, reference character
h; designates a length of slidable displacement of the
ram 2 and the stopper 13 or the range where they are
slidably displaced. When the ram 2 is slidably displaced
in the upward direction away from the foregoing range,
the stopper 13 assumes the inclined attitude by the resil-
~1ent power of the tension spring 20.

When the crimper 3 (or the ram 2) is raised up by the
predetermined height hi after completion of the termi-
nal crimping operation as shown in FIG. 4(A) and FIG.
4(B), the terminal 10 firmly fitted into and raised up by
the crimper 3 collides against the lower end of the ter-
minal disconnecting piece 14 at the terminal disconnect-
ing position, causing the terminal 10 to be squeezed out
of a recess portion (i.e., a crimping surface) 3a of the
crimper 3 until 1t is disconnected therefrom.

As is apparent from FIG. 4B), when an inequality of
ha>hj 1s established between hj; and hj, the stopper 12
can continuously assume the upright standing attitude
no matter how far the crimper 3 is raised up.

When the crimper 3 (or the ram 2) is raised up to
reach an upper dead point as shown in FIG. 5(A) and
FIG. $(B) as it is raised up further, the terminal crimp-
ing machine is restored to original state shown in FIG.
1 and FIG. 2. Specifically, the stopper 3 is turned in the
clockwise direction by the resilient power of the tension
spring 20 so that the outer edge portion 16 of the stop-
per 13 is completely retracted inside of the crimper 3,
resulting 1in an ample space being maintained between
the crimper 3 and the anvil 4. Thus, the terminal 10 or
the cable 9 integrated with the latter is conveyed with-
out any occurrence of interference with the stopper 13
regardless of slight bending of the terminal 10 or the
cable 9 integrated with the latter.

In this embodiment, a quantity of bending of the cable
9 caused when the terminal 10 1s raised up and fitted
into the crimper 3 can be reduced by shortening the
height h; of the terminal disconnecting piece 14 as mea-
sured from the anvil 4 when the arm piece 15 of the
stopper 13 assumes an upright attitude, and moreover,
allowing the terminal disconnecting position to ap-
proach the anvil 4 as far as possible. While the relation-
ship between hj and hj as represented by an mequality
of h>>hj is established therebetween, the distance be-
tween the crimper 3 located at the upper dead point and
the anvil 2 may arbitrarily be determined without any
restriction.

FIG. 6 shows by way of front view a terminal crimp-
ing machine constructed according to another embodi-
ment of the present invention, particularly showing the
structure of biasing means for a stopper 13. In this em-
bodiment, a twist spring 21 disposed around a pin 12 1s
substituted for the tension spring 20 in the preceding
embodiment, and spring stop pins 22 and 22’ are at-
tached to a frame 11 and an arm piece 15. When a ram
2 is raised up to reach the upper dead point, a stopper 3
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(1.e., an arm piece 15 of the same) assumes an inclined
attitude, and when the ram 2 is lowered to assume the
lower dead point, the stopper 3 assumes an upright
attitude in the same manner as the preceding embodi-
ment. Thus, repeated description on the foregoing facts
will not be required. According to this embodiment,
structural components such as a spring fixing piece or
the like are not required. This makes it possible to con-
struct the terminal crimping machine in a more simple
manner.

With a terminal crimping machine constructed ac-
cording to the present invention, a stopper including a
terminal disconnecting piece and an arm piece inte-
grated with the latter is substituted for a stationary
terminal disconnecting stopper of the conventional ter-
minal crimping machine, and the arm piece is turnably
disposed on one of a pair of guide frames for properly
guiding slidable raising/lowering of a ram. In addition,
the terminal crimping machine includes biasing means
for normally biasing the stopper toward the crimper
side. Thus, when the ram is lowered from the upper
dead point to reach the lower dead point, the arm piece
assumes an upright attitude due to slidable contact of
the ram with the arm piece of the stopper. While the
ram 1s held at the lower dead point, the terminal discon-
necting piece is located at the terminal disconnecting
position higher than the crimping surface of the crimper
by a predetermined distance, and subsequently, when
the crimping surface of the crimper is upwardly dis-
placed to the position higher than the terminal discon-
necting position, the arm piece is disengaged from the
ram so that it is turned to the crimper side by the resil-
ient power of the biasing means to assume an inclined
attitude. When the ram reaches the upper dead point, an
outer edge portion of the stopper is located inside of the
lower end of the crimper. With this construction, after
completion of a crimping operation, since anything does
not interfere with a terminal or a cable integrated with
the latter between the crimper and the anvil, resulting in
the cable being few bent. Consequently, any subsequent
treatment can smoothly be achieved.

The foregoing description of preferred embodiments
of the invention has been presented for purposes of
illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise form
disclosed, and modifications and variations are possible
in light of the above teachings or may be acquired from
practice of the invention. The embodiments were
chosen and described in order to explain the principles
of the invention and its practical application to enable
one skilled in the art to utilize the invention in various
embodiments and with various modifications as are
suited to the particular use contemplated. It is intended
that the scope of the invention be defined by the claims
appended hereto, and their equivalents.

What 1s claimed is:

1. A terminal crimping machine comprising:

a guide frame;

a crimper secured to a ram and vertically moveable
along said guide frame, said crimper having a
crimping surface;

an anvil located opposite to said crimper, said anvil
and said crimper cooperating to crimp a terminal to
a cable when said ram and said crimper are moved
to a lowermost position; and

a stopper for disconmecting said cable from said
crimper as said cable, firmly fitted into said
crimper, is raised up toward an uppermost position,
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wherein said stopper includes a terminal disconnect-
ing pilece, an arm piece pivotably disposed on said
guide frame for supporting the terminal discon-
necting piece and biasing means for normally bias-
ing said stopper,

wherein as said ram is lowered from the uppermost

position to the lowermost position, said ram slid-
ably engages said arm piece

so as to move said terminal disconnecting piece

downwardly to a terminal disconnecting position
located above the crimping surface of said crimper
by a predetermined distance, and

wherein when said crimper is displaced to the posi-

tion above the terminal disconnecting position, said
arm piece 1s disengaged from said ram allowing
said arm piece (15) to be pivoted to a non-interfer-
ing position so that when said ram reaches the
uppermost position said terminal disconnecting
piece is not disposed between said crimper and said
anvil.

2. A terminal crimping machine according to claim 1,
in which said biasing means comprises a tension spring
and a pin provided on the surface of said guide frame,
said stopper being normally biased by the resilient
power of said tension spring in such a manner as to
pivot the stopper about said pin in the counterclockwise
direction.

3. A terminal crimping machine according to claim 1,
in which said biasing means comprises:

a twist spring disposed around a pin provided on the

surface of said one of guide frames; and

spring stop pins attached to said guide frame and said

arm piece.

4. A terminal crimping apparatus for crimping a ter-
minal to a cable, comprising:
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a guide frame;

an anvil;

a crimper (3) disposed above said anvil and secured to
a ram;

moving means for moving said ram, and attendantly
said crimper, along said guide frame in a first direc-
tion from an uppermost position to a lowermost
position at which said terminal is crimped between
said crimper and said anvil so as to crimp said ter-
minal to said cable, as a result of which said termi-
nal is retained by said crimper; and

a stopper for disconnecting said terminal from said

crimper as said crimper is moved in an opposite
second direction, said stopper including a pivot
arm having a terminal disconnecting portion which
is rotatable from a first position to a second position
at which said terminal abuts against said discon-
necting portion when said crimper is moved in said
second direction by a predetermined first distance,
wherein movement of said terminal disconnecting
portion from said first position to said second posi-
tion 1s effected by movement of said crimper in said
first direction.

5. The terminal crimping apparatus of claim 4,
wherein in said first position said terminal disconnecting
portion is disposed above a lowermost portion of said
crimper so as to not be disposed between said crimper
and said anvil.

6. The terminal crimping apparatus of claim 5, further
comprising biasing means for rotating said pivot arm
such that said terminal disconnecting portion is dis-
posed 1n said first position, said rotation to said first
position being effected after said ram moves in said
second direction by a predetermined second distance

which 1s greater than said predetermined first distance.
¥ % * * *
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